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Table ! Atomic Coordinates and Thermal Parameters

atom x y z B(cq.) atom x y z B(cq.)
Na 0. 2548(]) —0. 0]75(2) 0.0668(4) 3.3(2) C9 -0.1471(5) 0. 4883(7) 0.656(1) 3.3(6)
0Ol 0.0455(3) 0.5428(7) —0.270(1)  7.5(5) cn 0.1705(3)  0.5441(5) 0.246(1) 2.6(4)

02 0.0956(4)  0.4229(6) —0.1618(9) 6.0(5) c2 0.1571(4)  0.4933(6)  0.410(1) 3.5(5)
03 0.0653(4)  0.2778(5) 0.431(1) 5.3(4) Cls  .0.1649(4)  0.3831(6) 0.439(1) 4.0(5)
04 -0.0020(3) 0.3221(5) 0.5972(9) 4.6(4) Cl4 0.1867(4)  0.3252(6)  0.297(1) 3.25)
05 —0.1933(3) 0.5098(5) 0.6675(7) 3.8(4) Cl5 0.1981(4)  0.3658(6)  0.127(1) 3.6(5)
06 —0.1226(3) 0.4261(5) 0.7774(8) 4.94) C16 0.1878(4)  0.4770(6)  0.099(1) 3.2(4)
O11 0.2190(4)  0.1588(5) 0.201(1) 7.9(5) C17 0.1525(4)  0.7289(5)  0.370(1) 2.3(4)
012 0.1906(4)  0.1729(5)  0.480(1) 7.8(5) Cl18 0.0936(7) 0.7378(7)  0.390(1) 6.5(8)
013 0.2176(3)  0.4526(6) —0.1979(8) 5.7(4) C19 0.1769(4)  0.8344(6)  0.321(1) 2.8(5)

014 0.1905(3)  0.6111(6) —0.1254(8) 5.8(4) H1 0.1821 0.6730 0.0973 4.6
015 0.1761(2)  0.9083(4) 0.4449(7) 3.6(3) H2 —0.0609 0.4239 0.5821 4.0
016 0.1971(3)  0.8479(4) 0.1721(8)  4.5(3) H3 —0.0804 0.5810 0.1829 43
N1 -0.0688(3) 0.4686(5) 0.431(1) 3.9(4) H4 —0.0259 0.5895 —0.u737 5.3
N2 0.0592(4)  0.4799(7)  —0.148(1)  4.6(6) HS5 0.0714 0.3705 0.1492 , 4.6
N3 0.0255(4)  0.3305(6) 0.461(1) 35 H6 —0.1322 0.5312 0.3955 4.7
NIt 0.1622(3)  0.6523(5)  0.2235(8)  3.9(4) H7 —0.0828 0.6543 0.6692 5.6
N12 0.1986(4) 0.2103(6) 0.330(2) 5.2(5) Hg —0.0812 0.6820 0.4593 5.6
N13 0.1988(4)  0.5177(7) —0.085(1) 4.8(5) HY -0.1331 0.6893 0.5674 5.6
C1 —0.0348¢4) 0.4709(6) 0.333(1) 2.5(4) H10 0.1422 0.5352 0.5061 43
C2 —0.0494(4) 0.5390(6) 0.178(1) 3.6(5) H11 0.1554 0.3488 0.5522 5.0
C3 —0.0179(5) 0.5437(6) 0.027(1) 4.5(6) | H12 0.2115 0.3215 0.0298 43
C4 0.0279(4)  0.4769(7)  0.020(1) 4.0(5) (H13 0.1671 0.7031 0.4828 24
Cs 0.0404(4)  0.4130(6) 0.157(1) 3.6(5) HIl4 0.0858 0.7858 0.4877 7.9
Cé 0.0086(4)  0.4070(6) 0.313(1) 3.4(5) Hi5 0.0797 0.7649 0.2765 79
C7 -0.1134(4) 0.5323(7) 0.507(1) 4.0(5) HI16 0.0799 0.6686 04143 79

C8 —0.1012(4) 0.6503(7)  0.555(1) 4.7(5)

=. 'H ZERiE: A FT-80A RUBRBEIEHGEAL, LU TMS (WU EREL) M lbr. W
DMSO-dg (ZHTM) FHEF, FRTWE, SHRTFE 2. FHPL D,0 LM NMR.
F 2 'HNMR ¥B(AR:TMS, BH:DMSO0-d, )
Table2 'HNMR Data (Internal Standard: TMS, Solvent: DMSO—d, )
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m, multiplet; d, doublet; q, quadruplet
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Table 3 Intcratomic Distances (A) and Angles( ° )

Na—0(5") 2.337(8) |Na—O(5! ) 2.340(7) [Na—O(16® )  2.357(7) |Na—-O(") 2.401(6)
Na-O(12" )  2.463@8) {Na-O(11) 2.560(7) | O(1)-N(Q) 1.23(1) O4)-N(3) 1.216(9)
O(5)~-C(9) 1.22(1) | O(6)—CO) 1.32(1) O(12)»N(12)  1.20Q1) O(13)-N(13)  1.243(9)
O(15)-C(19)  1277(9) |O(16)~C(19) .1.21(1) N()-C(1) 1.38(1) N()-C(D) 1.41(D
NQ)~C@) 1.46(1) N(3)-C(6) 149(1)  [NOD=C(11)  1.366(9) |NAD-C(7)  1.44(1)
N(12)-C(14)  1.48(1) N@13)-C(16)  1.44(1) C(1)~C(6) 1.38(1) C(1)~C(2) 1.45(1)
C(2-C(3) 1.36(1) C(3)-C(4) 1.44(1) C@—C(5) 1.30(1) C(5-C(6) 1.40(1)
C(N-CO) 1.49(1) C(7)—C(8) 1.53(1) C7-C(19)  1.49(1) C7)-C»18)  1.53(2)
0(3)--C(13)  2.38(1) O(6)+-0(15M ) 2.440(8)
O(5" »Ne—O(52 ) 166.6(2) |O(5' -Na-0(12" ) 84.9(3) |O(5" »Na-O(11) 82.0(3)
o(5T )-Ns—O(16% )  84.73) |O(5" Na—0O(15" ) 99.0(2) |0O(6® -Na—O(12"V) 83.7(3)
O(16% »~Na-O(11) 104.7(3) |O(15Y »Na—O(12V) 85.6(33) |0@12¥ -Na—O(11) 165.3(4)
N(12)~-0(11)-Na 150.8(7% |N(12¥ }~0(12" »Na 11568 [CO9"Y »-O(15" )-Na  130.3(6)
C()~-N(1)~C(7) 127.5(7) | O(4)~-N(3)-0(3) 125.4(8) | CON=N11)~C(17) 125.8(6)
O(12)-N(12)-0(11) 123.4(9) | C(6)~C(1)~N(1) 125.6(7) | N(1)~-C(1)-C(2) 116.3(8)
C(2)—-C(3)—C@) 119.3(8) | C(3)—C(4)-N(2) 117.88) | C(4)—C(5)~C(6) 120(1)
C(5)-C(6)-N@3) 116.0(9) | O(5)-C(9)-0(6) 123.2(9) | O(6)—C(9)~C(7) 114(1)
N(11)~-C(11)~C(12) 120.5(7) | C(12)-C(11)~-C(16) 116.8(6) | CO14)-C(13)-C(12) 117.1(9)
C(15)—C(14)-N(12) 117.4(8) |C(14)—C(15)~C(16) 116.9(7) | C(15)—C(16)-N(13) 115.9(7)
C(11)~-C(16)-N(13) 122.8(7) | O(16)-C(19)-0(15) 121.9(D
(I) %+x,%—y,l—z () —x,y—%,%—z (M) xy—1,z
M) 1 -xl-yz-31 V) 3 —x-ya-3 0D —xy~3,13 -2
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Fig.2 Packing diagram of the title compound

molecules in a unit cell along C axis
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SYNTHESIS, MOLECU_LAR STRUCTURE AND SECOND-HARMONIC
GENERATION EFFECT FOR SODIUM N—(2,4-DINITROPHENYL)
AMINOPROPIONATE-N—-(2,4-DINITROPHENYL)

~ AMINOPROPIONIC ACID

Liu Shixiong Li Songxian Lin Lifeng Lin Fan
(Center for Research in Solid Materials, Fuzhou University, Fuzhou350002)

A new crystal of nonlinear optics, NaAP - HAP, has been synthesized and studies. The
crystal is orthorhombic with a=25.773(6), b=12.377(3), c=7.2037(6)A, V=2298A° space
group P2,2,2,. Z=4, D =1.54g * cm . The structure was solved by combined method of direct
method and Patterson function method, and then refined by least—square method to a final reli-
ability of R=0.049 for 1804 mean observation reflections. The structure consists of HAP

No
2 e 3 . . .
molecule (0N —@-NHG-I(G-!3)(DOH ), AP™ anion and Na™ cation. In this crystal sodium cation

is surrounded by six oxygen atoms, these NaQ, octahedra are linked together by sharing oxy-
gen vertex, forming an infinite chain. The order of measured relative intensities I / %%, of the
second—harmonic signal for MAP and for NaAP « HAP can be explained on the basis of steric
factor.

Keywords: sodium N—(2,4—dinitrophenyl) aminopropionate acid—salt compound

crystal structure second—harmonic generation effect



